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Description 

[0001 ] The present invention relates to a tape printing 
apparatus and, in particular, but not exclusively, is con- 
cerned with a drive system for a tape printing apparatus. 
The present invention also relates to a supply of image 
receiving tape for a tape printing apparatus. 
[0002] Known tape printing apparatus of the type with 
which the present invention is generally concerned are 
disclosed in EP-A-322918 and EP-A-322919 (Brother 
Kogyo Kabushiki Kaisha) and EP-A-267890 (Varitron- 
ic). The tape printing apparatus have a cassette receiv- 
ing bay for receiving a cassette or tape holding case. In 
EP-A-267890, the tape holding case houses an ink rib- 
bon and a substrate tape, the latter comprising an upper 
image receiving layer secured to a backing layer by an 
adhesive. In EP-A-322918 and EP-A-322919, the tape 
holding case houses an ink ribbon, a transparent image 
receiving tape and a double-sided adhesive tape which 
is secured at one of its adhesive coated sides to the im- 
age receiving tape after printing and which has a back- 
ing layer peelable from its other adhesive coated side. 
With both these apparatus, the image transfer medium 
(ink ribbon) and the image receiving tape (substrate) are 
in the same cassette. 

[0003] In all of these apparatus, the image receiving 
tape passes in overlap with the ink ribbon to a print zone 
consisting of a fixed print head and a platen against 
which the print head can be pressed to cause an image 
to transfer from the ink ribbon to the image receiving 
tape. There are many ways of doing this, including dry 
lettering or dry film impression, but the most usual way 
at present is by thermal printing where the print head is 
heated and the heat causes ink from the ink ribbon to 
be transferred to the image receiving tape. Alternatively, 
the print head may be in direct contact with a thermally 
sensitive image receiving tape whereby when the print 
head is heated, an image is defined directly on the im- 
age receiving tape, without the need for an ink ribbon. 
[0004] The known tape printing apparatus have input 
means, for example, a keyboard to allow the user to in- 
put an image to be printed. A display may be provided 
to display the input image and/or messages to the user. 
A cutting arrangement is provided to separate the image 
receiving tape on which an image has been printed from 
the supply of image receiving tape to thereby define a 
label. 

[0005] EP-A-575772 (Esselte Meto International 
Produktions GmbH) discloses a thermal printer ar- 
ranged to print bar code information or the like on dis- 
crete labels. The discrete labels may be supported on 
a backing sheet. Markings to identify the characteristics 
of the label may be provided either on the label itself or 
on the backing sheet. The markings, if provided on the 
label, are invisible. The markings are read by the ther- 
mal printer and may be used to determine whether an 
image should be printed directly on the label by the ther- 
mal printer or whether an ink ribbon is required to print 



an image on the label. 

[0006] US-A-4531 851 (K.K. Sato) describes a printer 
which is arranged to print an image on a plurality of dis- 
crete labels carried on a backing web. Each label on the 

s backing web has a mark thereon which is used to control 
the timing of the printing. In other words, the signal re- 
sulting from the detection of the marks on each label is 
used to control when the printer is activated so that the 
image falls within the label boundaries. Thus, a signal 

10 is sent to a control unit connected with a thermal head 
and the printing operations are conducted in response 
to the instructions coming from the control unit. The label 
maybe temporarily halted during printing. 
[0007] WO 96/041 42 (Laser Master Corp.) describes 

is a printer having the capability of multiple colour printing. 
Accordingly, a locating pattern is provided on the image 
receiving media to ensure that subsequent layers of col- 
our correctly overlie previous layers. The markings on 
the print media are used to determine where printing 

20 should take place. 

[0008] GB-A-2228449 (Tokyo Electric Co. Ltd.) dis- 
closes an ink ribbon for use in multiple colour printing. 
The ink ribbon has a plurality of colours sequentially 
aligned along the tape. Between the regions of different 

25 colours, colour recognition marks are provided so that 
the next colour can be identified. A plurality of evenly 
spaced markings are also provided on the tape from 
which the ribbon speed is determined. The speed of the 
ribbon varies as the ribbon spool is driven at a constant 

30 speed. The speed of the ink ribbon is used to correct 
readings obtained from the colour recognition marks so 
that the correct colour can be determined. 
According to the invention, there is provided a tape print- 
ing apparatus for printing an image on an image receiv- 
es ing tape, the apparatus comprising: 

input means for receiving data defining an image to 
be printed on said image receiving tape; 
receiving means for receiving a supply of said im- 
*o age receiving tape; 

printing means for printing an image on said image 
receiving tape in accordance with the input data, 
said printing means being controlled by control 
means; 

45 a drive system operable to drive the image receiving 
tape past the printing means; and 
monitoring means for monitoring the speed of the 
image receiving tape, said monitoring means being 
arranged to detect markings provided on said im- 

50 age receiving tape and to provide a signal indicative 
of the speed at which the image receiving tape 
moves past said printing means, said monitoring 
means being connected to said control means for 
the printing means whereby the printing means is 

55 controlled in dependence on the speed of the tape. 

[0009] By controlling the print head in dependence on 
the speed of the image receiving tape, it can be ensured 
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that variations in the speed of the drive system or slip- 
page between the drive system and the image receiving 
tape do not have an adverse effect on the printing. As 
the printing is controlled in dependence on the meas- 
ured speed of the tape, variations in the speed of the 
tape are compensated for by the printing means. Fur- 
thermore, a direct correlation between the speed of the 
image receiving tape and the printing of the image ther- 
eon can be achieved. 

[0010] Preferably, the drive system comprises a mo- 
tor. The drive system may continuously drive the image 
receiving tape past the printing means. Alternatively, the 
image receiving tape may be driven stepwise past the 
printing means. 

[0011] The motor may be a dc motor. However, any 
other suitable type of motor can also be used in embod- 
iments of the present invention. 
[0012] The input means may be in the form of a key- 
board or the like or alternatively may be an input to re- 
ceive a data stream from a computer or the like. 
[0013] The markings may be detectable with electro- 
magnetic radiation and the monitoring means preferably 
comprises a source of electromagnetic radiation and a 
detector to detect electromagnetic radiation from said 
source, after said electromagnetic radiation has inter- 
acted with the markings on the image receiving tape. 
The electromagnetic radiation can be any suitable type 
of radiation such as visible light, ultra violet light or infra- 
red radiation. The detector can be arranged to detect 
radiation transmitted through the image receiving tape 
or reflected therefrom. 

[0014] The electromagnetic radiation source may 
comprise a light emitting diode and the detector may 
comprise a photo transistor. Thus, a cheap, yet effec- 
tive, monitoring means can be achieved. 
[0015] Preferably, a grating member is arranged be- 
tween the detector and the image receiving tape, said 
grating member having at least one opening. The or 
each opening of the grating may substantially corre- 
spond in size and shape to a single marking. It has been 
found that such a grating member improves the signal 
provided by the detector. Without the presence of the 
grating member, the signal provided by the monitoring 
means may be unsatisfactory or require increased ma- 
nipulation. The grating member may enhance the differ- 
entiation between the markings and the surrounding re- 
gions so that a clearer signal is provided by the moni- 
toring means. For example, where the markings are in 
the form of dark lines on a light background (or vice ver- 
sa) the contrast between the light and dark regions is 
emphasised by the use of a grating member. In one pre- 
ferred embodiment of the invention, a plurality of open- 
ings are provided in the grating member. The spacing 
between adjacent openings preferably substantially cor- 
responds to the spacing between adjacent markings on 
the image receiving tape. It is preferably that the width 
of each marking, the width of the space between each 
adjacent pair of lines and the width of each opening of 



the grating are the same. 

[001 6] In an alternative embodiment of the present in- 
vention, the monitoring means is operable to detect 
magnetic markings on the image receiving tape. The 

5 magnetic markings may be defined on the image receiv- 
ing tape with magnetic ink, and the monitoring means 
may be operable to detect the markings defined by said 
magnetic ink. Alternatively, the magnetic markings may 
comprise a plurality of lines formed by recording flux re- 

10 versals onto a magnetic strip on said image receiving 
tape, said monitoring means being arranged to detect 
the lines defined on said magnetic strip. 
[0017] In the above described embodiments, the 
markings are preferably in the form of evenly spaced 

is parallel lines extending perpendicular to the length of 
the image receiving tape. However, the markings may 
take any other suitable form. For example, the markings 
may be in the form of evenly spaced parallel lines ex- 
tending at an angle to the length of the image receiving 

20 tape. 

[001 8] In one embodiment, at least one characteristic 
of the markings at or near an end of the image receiving 
tape is changed, said monitoring means being arranged 
to provide a signal indicative of the change in the char- 
ts acteristic of the markings to said control means so that 
an end of image receiving tape condition is determined. 
The characteristic of the markings which is changed 
may be one or more of the following characteristics: 
pitch of markings; width of each marking; colour; and 

30 reflectivity of markings. In an alternative embodiment, 
an end of tape condition can be determined by the mon- 
itoring means if there is a lack of markings near or at the 
end of the image receiving tape. 
[0019] In an alternative arrangement, the end of the 

35 image receiving tape is provided with means for resist- 
ing the separation from a supply reel for the image re- 
ceiving tape, said monitoring means being arranged to 
provide a signal indicative of the reduction in speed of 
the image receiving tape caused by said resisting 

40 means at the end of the image receiving tape so that an 
end of tape condition is determined. 
[0020] Thus, the markings provided on the image re- 
ceiving tape can also be used in order to determine an 
end of tape condition as well as to control the printing. 

45 in the first described arrangement, the lack of or change 
in markings provides an indication of an end of tape con- 
dition, whereas in the second described arrangement, 
the reduction in detected speed of the image receiving 
tape provides an indication of the end of tape condition. 

so [0021] The markings on the image receiving tape are 
preferably arranged to also provide information as to the 
characteristics of the image receiving tape, said moni- 
toring means being arranged to detect different mark- 
ings on different types of image receiving tape and to 

55 provide a signal indicative of the different markings so 
that the characteristics of the image receiving tape are 
identified. These characteristics can include one or 
more of the following: 
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tape size; 
tape colour; and 

nature of the image receiving tape such as whether 
or not an ink ribbon is required in order to print an 
image on the image receiving tape or if an image 
can be printed directly onto the image receiving 
tape without the need for an ink ribbon. The opera- 
tion of the tape printing apparatus can be altered in 
dependence upon the detected characteristics of 
the image receiving tape. The pitch of the markings, 
the width of the markings, the colour of the markings 
and/or the reflectivity of the markings on the image 
receiving tape may be varied in dependence on the 
characteristics of the tape, said monitoring means 
being arranged to provide a signal indicative of the 
detected markings. For example, when the speed 
of the image receiving tape is known (either detect- 
ed eg. by an encoder on the shaft of the motor driv- 
ing the tape, or determined by driving the motor with 
the appropriate parameters, eg. a stepper motor 
driven with a certain frequency of driving pulses), it 
is easily to judge from the frequency of detected 
pulses the pitch of the markings. 

[0022] The tape printing apparatus is thus able to de- 
termine the nature of the inserted type of tape and con- 
trol the operation of the apparatus accordingly. The ap- 
paratus may be arranged to store the information on the 
characteristics of the tape and only to carry out further 
checks when it is determined that the supply of image 
receiving tape may have been changed. For example, 
checks may only be carried out when it is detected that 
a lid to the tape receiving means has been opened or a 
supply of image receiving tape has been removed from 
the receiving means and replaced. 
[0023] The drive system may be arranged to drive the 
image receiving tape backwards after a first image has 
been printed thereon, and when the image receiving 
tape is driven forwards again by the drive system a sec- 
ond image may be printed on the image receiving tape 
overlying the first image, the markings on the image re- 
ceiving tape being used to position the image receiving 
tape so that the first and second images overlie one an- 
other. This feature is particularly advantageous for those 
embodiments where multi-colour images are required 
so that images of more than one colour overlie one an- 
other. In particular, full colour printing can be achieved 
using this technique by using three images, one on top 
of each other, in cyan, magenta and yellow. Additionally, 
a further image in black may also be overlie the first 
three images. Of course two tone printing can also be 
achieved with this technique. The number of images 
which overlie one another and the number of different 
colours can be selected as required by the user. Addi- 
tionally, any colour can be selected for the images which 
overlie one another. 

[0024] Counting means may be provided for counting 
the number of markings which pass a given location 



when the tape is driven past the printing means in the 
forwards direction and for counting the number of mark- 
ings which pass the given location when the image re- 
ceiving tape is driven backwards, said counting means 

5 being arranged to stop the driving of the image receiving 
tape in the backwards direction by the drive system 
when the number of markings which have passed the 
counting means substantially equals the number of 
markings counted when the image receiving tape is driv- 

10 en past the printing means in the forwards direction. In 
this way, an exact overlying of different images may be 
achieved. The counting means may comprise the mon- 
itoring means and said control means. The control 
means may count the number of signals provided by 

is said monitoring means. The control means may thus al- 
so control the drive system. 

[0025] The printing means preferably comprises a 
thermal print head having a group of printing elements 
to which pixel data defining the image to be printed is 

20 passed sequentially on a group-by- group basis by the 
control means, said groups being sequentially printed 
adjacent one another in the direction of movement of 
the image receiving tape. Preferably, the sequential 
printing of the image on the image receiving tape is con- 

25 trolled by the control means in dependence on the 
speed of the image receiving tape. In this way, a corre- 
spondence between the speed of the image receiving 
tape and the control of the print head may be achieved. 
[0026] Speed control means may be provided to con- 

30 trol the speed of rotation of the motor to be at an approx- 
imately constant level. The speed control means may 
be coupled to said monitoring means, whereby the 
speed of the motor is controlled in dependence on the 
detected speed of the image receiving tape. 

35 [0027] Preferably, the speed control means controls 
the speed of rotation of the motor to maintain the ap- 
proximately constant level by applying a maximum drive 
to the motor if the speed of the image receiving tape 
detected by the monitoring means falls below a first pre- 

40 determined value, no drive if the speed of the image re- 
ceiving tape exceeds a second predetermined value 
and a linear drive versus speed characteristic if the 
speed of the image receiving tape is between the first 
and second predetermined values. With this relatively 

45 simple algorithm, it is possible to effectively control the 
speed of the motor within the bounds required by em- 
bodiments of the present invention. It should be appre- 
ciated that the speed of the image receiving tape pro- 
vides a measure of the speed of the motor although, de- 

50 pending on the construction of any gear train between 
the motor and the drive for the image receiving tape, the 
speed of the image receiving tape may be higher or low- 
er than the speed of rotation of the motor. 
[0028] The monitoring means may be arranged to de- 

55 tect when a supply of image receiving tape is not present 
and to provide a signal indicative thereof. 
[0029] The monitoring means may be arranged down- 
stream of said printing means but is preferably arranged 
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upstream thereof. Upstream of the printing means, the 
tape is under tension and accordingly there is less var- 
iation in its speed and position. Thus, more accurate 
speed and printing control can be achieved. 
[0030] There is further provided a supply of image re- 
ceiving tape arranged for use in a tape printing appara- 
tus so that the image receiving tape can be driven past 
a print location and an image printed thereon, the image 
receiving tape comprising a continuous printing layer 
having a top printing surface for receiving a printed im- 
age and a rear adhesive surface and a continuous back- 
ing layer removable to uncover the rear adhesive sur- 
face of the top printing layer, the image receiving tape 
carrying along its length regularly spaced detectable 
markings to provide an indication of the speed at which 
the image receiving tape is driven past the printing lo- 
cation, in combination with a tape printer according to 
claim 1. 

[0031] For a better understanding of the present in- 
vention and as to how the same may be carried into ef- 
fect, reference will now be made by way of example to 
the accompanying drawings in which: 

Figure 1 is a plan view showing the upper surface 
of a tape printing apparatus; 
Figure 2 is a plan view showing two cassettes in- 
serted in the tape printing apparatus of Figure 1 ; 
Figure 3 is a schematic view showing the elements 
of a drive system embodying the present invention; 
Figure 4 is a schematic view of the rear surface of 
an image receiving tape embodying the present in- 
vention; 

Figure 5a shows a more detailed schematic view 
from above of a sensor arrangement, shown in Fig- 
ure 3; 

Figure 5b shows a schematic cross-sectional view 
along line A-A of Figure 5a; 
Figure 6 shows a signal produced by the sensor ar- 
rangement shown in Figure 3; 
Figure 7 shows a plan view of a single cassette in- 
serted in a tape printing apparatus wherein mark- 
ings are identifying a characteristic of the tape; and 
Figure 8 is a schematic view showing the elements 
of a drive system of the printing apparatus accord- 
ing to Figure 7. 

[0032] Figure 1 shows a plan view of a tape printing 
apparatus 2. The tape printing apparatus 2 comprises 
a keyboard 4. The keyboard 4 has a plurality of data 
entry keys and in particular comprises a plurality of num- 
bered, lettered and punctuation keys 6 for inputting data 
to be printed as a label and function keys 8 for editing 
the input data. The keyboard 4 also comprises a print 
key 10 which is operated when it is desired that a label 
be printed. Additionally, the keyboard 4 has an on/off 
key 12 for switching the tape printing apparatus 2 on 
and off. 

[0033] A liquid crystal display (LCD) 1 4 is provided to 



display the data as it entered. The display 14 allows a 
user to view all or part of the label to be printed which 
facilitates the editing of the label prior to its printing. The 
display 14 is also arranged to display various editing op- 
5 tions which may be selectable by the user, for example 
using the function keys 8. Additionally, the display 1 4 
can also display messages to the user. The display 1 4 
is driven by a display driver 1 6 which can be seen in 
Figure 3. 

10 [0034] Next to the keyboard 4 of the tape printing ap- 
paratus 2, there is a cassette receiving bay 18 which is 
arranged to receive two cassettes 20 and 22 which are 
shown in Figure 2. The cassette receiving bay 18 has a 
lid 24 which is normally closed. Figure 2 shows the in- 

15 terior of the cassette receiving bay 18 with the lid 24 
removed. The cassette receiving bay 1 8 includes a ther- 
mal print head 26 and a platen 28 which cooperate to 
define a print zone 30. The platen 28 is mounted for ro- 
tation within a cage moulding 32. The print head 26 is 

20 pivotable about a pivot point 34 so that it can be brought 
into contact with the platen 28 for printing and moved 
away from the platen 28 to enable the cassettes 20 and 
22 to be removed and replaced. 
[0035] The first cassette 20 holds a supply spool 36 

25 of image receiving tape 38. The image receiving tape 
38 comprises a continuous upper layer for receiving a 
printed image on one of its surfaces and has its other 
surface coated with an adhesive layer to which is se- 
cured a continuous releasable backing layer. The image 

30 receiving tape 38 is guided by a guide mechanism (not 
shown) through the cassette 20, out of the cassette 20 
through an outlet O past the print zone 30 to a cutting 
location C. The platen 28 is accommodated in a recess 
40 of the first cassette. 

35 [0036] An opening 98 is provided in the first cassette 
20 for accomodating a sensor arrangement comprising 
a source 90 of electromagnetic radiation and a detector 
92. This sensor arrangement will be described later with 
regard to Figure 5. It is mounted to the frame of the print- 

40 er 2, and allows detection of markings 70 (see Figure 4) 
on the image receiving tape 38. 
[0037] The second cassette 22 has a supply of ink rib- 
bon 42 on an ink ribbon supply spool 44 and an ink rib- 
bon take up spool 46. The second cassette 22 also has 

45 a recess 48 for receiving the print head 26. The image 
receiving tape 38 and the ink ribbon 42 are arranged to 
pass in overlap between the print head 26 and the platen 
28. In particular, the image receiving layer of the image 
receiving tape 38 is in contact with the ink ribbon 42. 

so The ink ribbon 42 is a thermal transfer ribbon which 
when in contact with the activated or heated elements 
of the thermal print head 26 defines an image on the 
image receiving tape 38. 

[0038] As will be described in more detail hereinafter, 
55 the platen 28 is driven by a dc motor 50 (see Figure 3) 
so that it rotates to drive the image receiving tape 38 in 
a direction which is parallel to the lengthwise extent of 
the image receiving tape 38 through the print zone 30. 
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In this way, an image is printed on the image receiving 
tape 38 and the image receiving tape 38 on which an 
image has been printed is fed from the print zone 30 to 
the cutting location C. The rotation of the platen 28 also 
causes the ink ribbon 42 to be driven from the ink ribbon 
• supply spool 44, past the print head 26 and to the ink 
ribbon take up spool 46. 

[0039] A cutting arrangement 52 is provided at the 
cutting location C which includes a cutter support mem- 
ber 54 carrying a blade 56. The blade 56 acts against 
an anvil 58 to cut a printed label from the supply of image 
receiving tape 38. 

[0040] The print head 26 is a thermal print head com- 
prising a column of a plurality of printing elements. The 
print head 42 is preferably only one printing element 
wide and the column extends in a direction perpendic- 
ular to the lengthwise direction of the image receiving 
tape 38. The height of the column of printing elements 
is preferably equal to the width of the image receiving 
tape 38 to be used with the tape printing apparatus. With 
embodiments of this invention, where more than one 
width of image receiving tape 38 is used, the print head 
column will generally have a height equal to the largest 
width of image receiving tape 38. An image is printed 
on the image receiving tape 38 column by column by 
the print head 26. This will be described in more detail 
hereinafter. It should be appreciated that an image can 
be printed on the image receiving tape via the ink ribbon 
42. Alternatively, if the image receiving tape 38 is of a 
suitable thermally sensitive material, an image can be 
applied by the print head 26 directly to the image receiv- 
ing tape 38. No ink ribbon 42 would then be required 
with a thermally sensitive image receiving tape 38, as 
shown in Figures 7 and 8. 

[0041] It should also be appreciated that in some em- 
bodiments of the invention, the tape printing apparatus 
2 can be arranged to have two different modes of oper- 
ation. In the first mode of operation, an image is applied 
directly by the print head 26 to the image receiving tape 
38 whilst in the second mode of operation, an image is 
applied to the image receiving tape 38 via an ink ribbon 
42. Alternatively, the tape printing apparatus 2 may be 
arranged to print an image on the image receiving tape 
38 only by directly applying an image to a thermally sen- 
sitive image receiving tape. This latter tape printing ap- 
paratus would then not have a mode of operation in 
which an ink ribbon is used to define an image. 
[0042] In some embodiments, the print head 26 may 
have a height which may be slightly less than the width 
of largest image receiving tape 38 which can be used 
with a tape printing apparatus 2. This is because an im- 
age printed on the image receiving tape 38 will usually 
have upper and lower blank margins. The print head 26 
may then have a height corresponding to the largest 
width of image receiving tape 38, less the height of the 
upper and lower margins. 

[0043] As an alternative to the two cassette systems 
shown in Figure 2, the cassette receiving bay may be 



arranged to receive a single cassette having both the 
image receiving tape 38 and the ink ribbon 42. The ink 
ribbon 42 can be dispensed with for those embodiments 
which are capable of printing an image directly on ther- 

5 mally sensitive image receiving tape 38. It should be ap- 
preciated that any suitable arrangement for providing a 
supply of image receiving tape and/or ink ribbon can be 
used with embodiments of the present invention. 
[0044] Figure 3 shows the elements of a drive system 

10 according to one embodiment of the present invention. 
For clarity, only the platen 28 and print head 26 are 
shown along with portions of the image receiving tape 
38 and the ink ribbon 42. The cassettes 20 and 22 for 
housing the ink ribbon 42 and the image receiving tape 

15 38 are not shown in this Figure. The platen 28 is mount- 
ed for rotation about an axis 60 extending through the 
plane of the paper. The platen 28 rotates in the direction 
of arrow A. As can be seen from Figure 3, the ink ribbon 
42 and the image receiving tape 38 pass in overlap be- 

20 tween the platen 28 and the print head 26. As discussed 
previously, a dc motor 50 is provided. This is driven from 
a microcontroller in the form of a microprocessor chip 
62 via a current buffer 64 using pulse width modulation 
to approximate a linear control voltage for the dc motor 

25 50 at its terminals 66 and 68. As is well-known, a dc 
motor rotates continuously at a speed related to the ap- 
plied voltage. The rotation is continuous and not step- 
wise. 

[0045] As can be seen from Figure 4, the reverse sur- 

30 face (the surface opposite that to which the image is ap- 
plied) of the image receiving tape 38 is provided with a 
plurality of markings in the form of parallel lines 70 which 
are evenly spaced apart along a substantial portion if 
not the entire length of the image receiving tape 38. In 

35 one preferred embodiment, the width of each line 70 is 
the same as each space 71 provided between adjacent 
lines 70. The surface on which the lines 70 are arranged 
may be provided by the releasabie backing layer of the 
image receiving tape 38. A sensor arrangement 72 is 

40 arranged to supply a pulse to the microprocessor chip 
62 via feedback line 74 each time one line 70 passes 
the sensor arrangement 72. The platen 28 is connected 
via gear train 76 (shown only schematically) to motor 
50. Accordingly, rotation of the motor 50 drives the plat- 

45 en 28 which in turn drives the image receiving tape 38. 
Thus, the speed of the image receiving tape 38 is indic- 
ative of the speed of the motor 50. The microprocessor 
chip 62 can therefore determine the speed of the motor 
50 by measuring the frequency of the pulses fed back 

so to it along line 74 from the sensor arrangement 72. Al- 
ternatively or additionally, the microprocessor chip 62 
can determine the pitch of the lines 70 on the image re- 
ceiving tape 38 from the frequency of the signals pro- 
vided by the sensor arrangement, when the speed of 

55 the motor is known. The speed of the motor can be de- 
termined by means of an encoder on the shaft of the 
motor, or when the motor is a stepper motor. The sensor 
arrangement 72 will be described in more detail herein- 
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after. 

[0046] A crystal oscillator 78 provides reference clock 
cycles for the microprocessor chip 62. The microproc- 
essor chip 62 supplies print data along line 80 to the 
thermal print head 26 which has a storage register and 
a shift register (not shown). The storage register is sep- 
arate from the shift register and arranged in parallel 
thereto. Data is transferred to the print head 26 serially, 
clocked bit by bit under the control of the microprocessor 
chip 62 to the shift register contained in the print head 
63. At the end of the transfer of a column of pixel data, 
the data is latched into the storage register under com- 
mand from the microprocessor chip 62. The storage reg- 
ister will hold this data until the next latching operation 
of the new shift register contents into the storage regis- 
ter. Later, the print head 26 is "strobed 0 by the micro- 
processor chip 62 to turn on high current output drivers 
in parallel which deposit melted ink from the ink ribbon 
42 onto the image receiving tape 38 in pixel patterns 
according to data held in the storage register. With a 
thermally sensitive image receiving tape 38, the heated 
printing elements are in direct contact with the image 
receiving tape 38. Clocking of data into the shift register 
can occur whilst a strobe signal causes printing of the 
data in the storage register, but it should be appreciated 
that this operation need not occur in this way since the 
two operations are independent. 
[0047] As explained above, the thermal print head 26 
has a column of printing elements which are printed as 
a vertical line on the image receiving tape 38. A charac- 
ter is thus printed by printing a number of adjacent and 
slightly overlapping columns containing different pixel 
data on the image receiving tape 38 as it moves past 
the print head 26. Thus, an image is defined on the im- 
age receiving tape 38 as the groups of pixel data are 
sequentially printed adjacent one another in the direc- 
tion in which the image receiving tape 38 is driven past 
the image receiving tape 38. Accordingly, the microproc- 
essor chip 62 provides print strobe signals. On each 
print strobe signal, the column of data held in the storage 
register is printed. 

[0048] In some embodiments of the present invention, 
the print head is divided into a plurality of groups which 
are not operated at the same time. With this embodi- 
ment a separate strobe signal would be required for the 
data for each group of printing elements of the print 
head. Thus, if the print head is divided into three sepa- 
rate groups then three strobe signals will be required. 
As described hereinafter, each strobe signal may only 
be provided when, for example two or more lines are 
detected. Thus, if the print head is divided into more than 
one group, an increased number of signals from the 
sensing arrangement is required for each print cycle. 
This means that the number of lines per inch on the im- 
age receiving tape may need to be increased. The ar- 
rangement hereinafter described which uses a magnet- 
ic strip may be particularly appropriate. 
[0049] In Figure 3, reference numeral 82 denotes a 



power supply for the current buffer 64 and the micro- 
processor chip 62. The power supply can be mains or 
batteries. 

[0050] The speed of the dc motor 50 is controlled by 

5 the microprocessor chip 62 using an algorithm which 
measures the number of reference clock cycles from the 
crystal oscillator 78 between successive pulses sup- 
plied by the sensor arrangement 72 to the microproces- 
sor chip 62 along feedback line 74. The value obtained 

10 from this measurement is used to calculate the speed 
of the motor 50 and this in turn is used to alter the pulse 
width of the pulse width modulated drive signal to the 
current buffer 64 to adjust the motor drive in a manner 
so as to hold the speed constant. 

15 [0051] The dc motor 50 is arranged to have a speed 
of rotation at an approximately constant level. By meas- 
uring the speed of the image receiving tape 38 or the 
motor 50 with the mentioned encoder on the motor shaft, 
it is possible to determine approximately the speed of 

20 rotation of the dc motor 50. The microprocessor chip 62 
controls the speed of rotation of the dc motor 50 by caus- 
ing a maximum drive to be applied to the dc motor 50 if 
the determined speed of the image receiving tape falls 
below a first predetermined value, no drive if the speed 

25 exceeds a second predetermined value and a linear 
drive versus speed characteristic if the determined 
speed for the image receiving tape falls between the first 
and second predetermined values. This results in a sim- 
ple speed control of the motor. Clearly as the microproc- 

30 essor chip 62 has knowledge of the approximate motor 
speed at all times, it can take appropriate action if the 
speed is outside certain limits. 

[0052] The fact that there is only a somewhat coarse 
control of the speed of the dc motor 50 is not a disad- 

35 vantage in embodiments of the present invention for the 
reason that print strobe signals which control the printing 
of each column of data and the supply of the next column 
of data to the print head 26 is made responsive to the 
signals supplied by the sensor arrangement 72 to the 

40 microprocessor chip 62. On each data strobe signal 
supplied to the print head 26, a column of data stored 
in the storage register of the thermal print head 26 is 
printed. At the next strobe signal, the next column of da- 
ta which has been transferred to the storage register 

45 from the shift register is printed. In this way, the deposi- 
tion of the image on the image receiving tape 38 is re- 
lated to the motion of the image receiving tape 38. With 
embodiments of the present invention, significant speed 
variations have a negligible effect on print quality, as the 

so print strobe signals supplied to the print head slow down 
or speed up in response to the actual speed of the image 
receiving tape. 

[0053] In summary, the determined speed of the im- 
age receiving tape 38 is used to control the printing of 
55 an image on the image receiving tape 38 and also to 
control the speed of the motor 50. This has the benefit 
that it is not necessary to have a complicated and po- 
tentially costly controller for accurate speed control. The 
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system can therefore be implemented in a low cost gen- 
eral purpose microprocessor chip with little overhead to 
distract it from other tasks, such as handling the print 
data itself. 

[0054] The microprocessor chip 62 has a read only 5 
memory (ROM) 84, a microprocessor portion 86 and 
random access memory capacity indicated diagram - 
matically by RAM 88. The microprocessor 86 is control- 
led by programming stored in the ROM 84 and when so 
controlled acts as a controller. The microprocessor chip 
62 is connected to receive label data input to it via the 
keyboard 4. The microprocessor chip 62 outputs data 
to drive the display 1 4 via the display driver 1 6 to display 
a label to be printed (or a part thereof) and/or messages 
or instructions for the user. The display driver 1 6 may 
alternatively form part of the microprocessor chip 62. 
The microprocessor chip 62 may also control the cutting 
arrangement 52 to allow lengths of image receiving tape 
38 to be cut off after an image has been printed thereon. 
[0055] The microprocessor chip 62 generates pixel 
data in accordance with data input via the keyboard 4. 
As mentioned hereinbefore, this pixel data is transmitted 
column by column to the print head 26. 
[0056] Reference will now be made to Figures 5a and 
5b which show a schematic view of the sensor arrange- 
ment 72. The sensor arrangement 72 comprises a light 
source 90 which may be a light emitting diode and a light 
detector 92 which may be in the form of a photo transis- 
tor. The photo transistor 92 is arranged to detect light 
emitted by the light source 90 which is reflected from the 
rear surface of the image receiving tape 38, that is the 
surface on which the lines 70 are provided. The lines 70 
will normally be much darker than the background 71 of 
the image receiving tape 38. Accordingly, more light will 
be reflected from the lighter regions 71 between the 
lines 70 on the rear of the image receiving tape 38 to 
the photo transistor 92. Conversely, when the light from 
the light emitting diode 90 impinges on a line 70, which 
is darker than the background of the image receiving 
tape, much less light (if any) will be reflected back to the 
photo transistor 92. 

[0057] The use of a grating 94 having a single slit 96 
extending across the width of the image receiving tape 
38 is advantageous in that a higher quality wave form is 
provided by the photo transistor 92, such as shown in 
Figure 6. The width W of the slit 96 is selected so as to 
have a width generally corresponding to the width of a 
single line 70. The space or light regions 71 preferably 
each have a width equal to that of a single line 70. How- 
ever, this is not essential. The spaces or light regions 
71 may have a width greater or less than that of each 
line 70. Thus, the dimensions of the slit 96 corresponds 
generally to the dimensions of a single line. When the 
slit 96 is positioned centrally over a line 70, only the line 
70 can be seen through the slit 96. In Figure 5b, a line 
70 is partially shown behind the slit as the line 70 is no 
longer centred on the slit 96. The provision of the grating 
improves the contrast between the light regions 71 and 



dark regions defined by the lines 70 on the image re- 
ceiving tape 38. This provides sharper peaks 93 and 
troughs 95 in the wave form provided by the photo tran- 
sistor 92, as shown in Figure 6. As will be appreciated, 
the microprocessor chip 62 uses the time between suc- 
cessive peaks 93 or troughs 95 to make a determination 
of the speed of the image receiving tape 38. One of the 
peaks 93 and troughs 95 will represent the passing of 
lines 70 past the grating 94 whilst the other of the peaks 
93 and troughs 95 will represent the passing a light re- 
gion 71 past the grating 94. 

[0058] In one modification to the above described 
grating, a plurality of slits are provided. The spacing be- 
tween adjacent slits corresponds to the distance be- 
tween adjacent markings on the image receiving tape. 
In other words, the pitch of the slits is the same as that 
of the lines 70 and the light regions or spaces 71 . This 
modification has the advantage that more light is trans- 
mitted back to the detector as compared to embodi- 
ments which only use a single slit. Thus, less sensitive 
and hence cheaper detectors can be used. 
[0059] In another modification to the above-described 
arrangement the grating opening need not be of the 
same width as the lines 70 and the spaces 71 between 
those lines. In particular, the grating opening width may 
be smaller than the width of the lines 70 or the width of 
the spaces 71 therebetween. 

[0060] The grating is generally arranged between the 
image receiving tape and the detector. However, in 
some embodiments, the grating may be arranged on the 
opposite side of the image receiving tape to the detector. 
This arrangement may be used if the source and detec- 
tor are on opposite sides of the image receiving tape. 
[0061 ] In one preferred embodiment of the present in- 
vention, a data strobe signal for controlling the print 
head 26 can be produced by the microprocessor 62 for 
each peak 93 or trough 95 detected by the sensing ar- 
rangement 72. Alternatively, a data strobe signal can be 
produced for every two peaks 93 or troughs 95 provided 
by the sensing arrangement 72 or for any other integral 
number of peaks 93 or troughs 95. On each data strobe 
signal, a column of data stored in the storage register of 
the thermal print head 26 is printed. At the next strobe 
signal, the next column of data which has been trans- 
ferred to the storage register from the shift register is 
printed. In this way, the printing of the image on the im- 
age receiving tape 38 is related exactly to the motion of 
the tape. 

[0062] Typically, tape printing apparatus may print 
with a resolution of 180 dots per inch (dpi). Thus if two 
pulses (two peaks or two troughs) are required from the 
sensing arrangement 72 for each strobe pulse, the lines 
70 would need to be printed on the back of the image 
receiving tape along the length thereof with a resolution 
of 360 dots per inch. In other words, 360 lines would 
need to be printed on each inch of image receiving tape 
38. Alternatively, if only one pulse were to be provided 
for each strobe pulse, the lines would have to be printed 
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with a resolution of 180 dots per inch. If only a single 
pulse (one trough or one peak) from the sensor arrange- 
ment 72 is provided for each strobe signal, it is advan- 
tageous if the motor were to be run at a higher speed 
as compared to embodiments where two pulses are pro- 
vided by the sensing arrangement 72 for each strobe 
signal. This is because at greater motor speeds, the mo- 
tor becomes easier to control and a single motor drive 
pulse per print cycle may be sufficient to control the mo- 
tor. This is because the signal provided by the sensor 
arrangement is used to control not only printing but also 
the motor speed. 

[0063] In one variation on the present invention, the 
lines 70 could be printed on the image receiving tape 38 
with magnetic ink and magnetic sensors would be used 
to detect the lines, in an analogous way to that described 
in relation to the embodiment shown in Figure 5. The 
magnetic markings on the tape could be detected using 
a magnetic proximity detector. The magnetic proximity 
detector may comprise a coil wound around a bar mag- 
net. If a magnetic object such as a line 70 defined by 
magnetic ink is moved past a pole of the magnet, the 
flux changes and a current is induced in the coil. Thus, 
each time a line 70 defined by magnetic ink moves past 
the coil, a pulse of current would be induced in the sen- 
sor coil. The number of pulses can be counted in a sim- 
ilar way to the pulses described in relation to the previ- 
ous embodiment. 

[0064] In a further modification to the present inven- 
tion, a continuous magnetic strip could be attached to 
the rear of the image receiving tape 38. Markings in the 
form of "lines" could then be recorded onto the strip. 
Those lines are defined by recording flux reversals onto 
a magnetic strip. The resolution could vary between 1 00 
flux reversals per inch to between 1 0,000 to 1 5,000 flux 
reversals per inch i.e. up to 600 "lines" per millimetre. A 
higher resolution can therefore be obtained using such 
a magnetic strip. These magnetic markings can be de- 
tected using a magnetic head of the type used in audio 
or data recording reading equipment. Such magnetic 
heads are well-known and will not be described here. 
[0065] The degree of resolution (number of markings 
per inch) required will depend on a number of factors. 
In particular, the required resolution depends on the 
number of dots printed by the print head per inch along 
the length of the image receiving tape as well as the 
number of signals which need to be provided by the 
sensing sensor arrangement 72 for each strobe signal. 
[0066] Figures 7 and 8 show a tape printer 2 capable 
of printing onto a direct thermal tape medium serving as 
image receiving tape 38. In Figures 7 and 8, same ele- 
ments are denoted with like reference numerals. The ink 
ribbon cassette 22 and the ink ribbon 42 shown in Fig- 
ures 2 and 3 are removed. Another important difference 
shown in Figure 8 is that an additional feedback line 106 
connected to the microprocessor 86 is coupled to an en- 
coder arrangement which measures the speed of the dc 
motor 50. The motor 50 is coupled via a gear train 76 



with a rotatably supported disc 1 00 provided with mark- 
ings 102. Another gear train 76 connects the disc 100 
with the shaft 60 of the platen 28. An optical detector 
104 is provided for detecting the markings 102 on disc 

5 100. Consequently, the encoder arrangement consist- 
ing of disc 1 00 with markings 1 02 and detector 1 04 gives 
a pulse every time the a marking 1 02 is detected. Thus, 
the motor speed is being measured. Consequently, the 
microprocessor gets two inputs, the first one (line 106) 

10 giving an infromation about the speed of the motor 50, 
and the second one (line 74) containing an information 
about the frequency (and amplitude and waveform) with 
which markings 70 on the tape 38 are detected. Conse- 
quently, it is possible to use the markings 70 for detect- 

15 ing a characteristic of the image receiving tape. Conse- 
quently, eg. the pitch of the markings 70 can be used for 
detecting a characteristic of the image receiving tape, 
and for controlling the printing mechanism accordingly. 
With other words, the signal from the sensing arrange- 

20 ment 72 provides an indication of a characteristic of the 
image receiving tape 38. Consequently, it would be pos- 
sible to identify the width of the tape 38 and to control 
the printing mechanism accordingly, ie. to size charac- 
ters such that they fit onto the tape. It should be noted 

25 that a stepper motor could be provided instead of the dc 
motor 50, thus allowing to dispense with the disc 100 
and the detector 1 04. Further, when a grating 94 is used 
in this embodiment of the invention, it is proposed to 
have multiple gratings 94 and detectors 92, wherein 

30 each grating has a different distance between its open- 
ings. Each grating 94 is then assigned to a predeter- 
mined type of tape 38, whereby each type of tapes has 
a pitch of markings 70 corresponding to the distance be- 
tween the openings of the assigned grating 94. 

35 [0067] In one modification of the present invention, an 
end of image receiving tape condition can be simply de- 
tected. In particular, at or near the end of the image re- 
ceiving tape there may be no lines or markings. The ab- 
sence of pulses (peaks or troughs) in the signal from the 

40 sensor arrangement 72 could be noted so that an end 
of tape condition could be determined by the microproc- 
essor chip 62. The print head 26 would then be control- 
led to stop printing. A message advising the user of an 
end of tape condition can of course be displayed on the 

45 display 14. 

[0068] In one preferred modification to the above em- 
bodiments, the pitch of the lines or markings on the tape 
is reduced or increased at or near the end of the tape. 
There is preferably a significant difference between the 

so normal pitch and the pitch of the lines or markings near 
the end of the tape. The microprocessor chip 62 would 
be able to detect this difference in pitch from the in- 
creased or decreased number of signals which it re- 
ceives from the sensor arrangement and determines 

55 that an end of tape condition exists. This variation has 
the advantage that the microprocessor chip 62 is able 
to distinguish between end of tape conditions and a mo- 
tor stall resulting from a tape jamming. 
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[0069] In one modification to the present invention, 
the signal provided by the sensing arrangement 70 
along line 74 can provide an indication to the microproc- 
essor chip 62 of a motor stall condition (that is no rotation 
of the motor even with an applied voltage) or a partial 
stall, which could be due to faults such as a tape jam or 
a mechanism failure, or due to the end of the tape being 
reached. Thus, the apparatus can be used to provide 
an end of tape indication where the image receiving tape 
38 is secured to its tape supply reel and is optionally 
provided with high friction material at its end so that the 
end of tape condition is manifested by a motor stall or 
partial stall. The stall condition is easily determined by 
the microprocessor chip 62 in that no pulses (peaks or 
troughs) are provided by the sensor arrangement 72. 
Where high friction material is provided at the end of the 
image receiving tape 38, the high friction material is in 
contact with the platen 28 and causes the motor 50 to 
slow down and, finally, to stall because the end of image 
receiving tape 38 is secured to its supply reel and cannot 
move. The image receiving tape 38 is no longer driven, 
which is detected by the sensor arrangement 72. Thus, 
a signal indicating that there is an end of tape condition 
is sent via line 74 to the microprocessor chip 62. In this 
latter embodiment, markings may be provided along the 
entire length of image receiving tape including on the 
end region of the image receiving tape. 
[0070] It should be appreciated that the line pitch, line 
thickness, line colour, line reflectivity or indeed any other 
characteristic of the markings provided on the image re- 
ceiving tape can be varied depending on the character- 
istic of the tape contained in the cassette 22. By varying 
the line pitch, line thickness, line colour or line reflectiv- 
ity, information relating to colour, tape width, and/or the 
nature of the image receiving tape (i.e. whether or not 
an ink ribbon is required) can be encoded on to the tape. 
The microprocessor chip 62 determines the relevant 
characteristic of the lines or markings and can thus de- 
termine the characteristics of the image receiving tape 
present in the cassette receiving bay. 
[0071 ] Variations for example in line pitch could be de- 
tected by a grating having a single opening. Preferably, 
the variation in line pitch would be small as changes in 
the line pitch would result in a proportional change in the 
motor and print speeds. The change in the motor speed 
may be detected by monitoring the current drawn by the 
motor, this being indicative of the motor speed. The cur- 
rent drawn by the motor would thus provide an indication 
of the line pitch and hence the information on the tape 
characteristics can be determined. 
[0072] In a more preferred variation, the width of the 
lines, the colour and/or the reflectivity of the lines is var- 
ied. The overall timing information in the waveform re- 
ceived by the microprocessor chip would be unchanged, 
but the form of the signal provided by the sensing ar- 
rangement would change. In other words, the frequency 
of the signals would be unchanged but the waveform 
would differ with different coloured lines, different widths 



of line or different line reflectivities. The change in the 
form of the signal provided by the sensing arrangement 
can be detected and used to determine the nature of the 
tape in the cassette. 
5 [0073] The above-described line variations can be 
used to determine one or more of the following tape 
characteristics; tape width, tape colour, nature of tape, 
i.e. thermally sensitive tapes or tape requiring an ink rib- 
bon. 

w [0074] It should be appreciated that the width, colour, 
reflectivity of the lines could be changed near the end 
of tape so that an end of tape condition can be detected. 
[0075] Additionally, the markings on the rear of the im- 
age receiving tape 38 can be used to define positions 

'5 on the image receiving tape. This can be important in 
embodiments of the present invention where the tape 
has to be driven back into the tape printing apparatus 2 
and driven past the print head a number of times, for 
example as might be required to achieve colour printing. 

20 Good quality colour printing would depend on the accu- 
rate re-positioning of the print head at the defined be- 
ginning or start of the label before each pass of the same 
portion of the image receiving tape past the print head. 
This ensures that each differently coloured image over- 

25 lies exactly the preceding printed images. The accurate 
repositioning is achieved by counting the number of 
lines or markings which pass the print head when an 
image is printed and then counting exactly the same 
number of lines or markings when driving the tape print- 

30 ing apparatus in the reverse direction. The reverse driv- 
ing is then stopped and the tape driven again in the for- 
ward direction whilst the image in the next colour is print- 
ed on an image receiving tape, over the image in the 
first colour. Full colour printing can be achieved by print- 

35 ing three images overlying each other in three different 
colours; cyan, magenta and yellow. An image can also 
be printed in black over the three images in cyan, ma- 
genta and yellow which may improve the quality of the 
full colour image. It should be appreciated that this same 

40 technique can be used with any number of overlying im- 
ages using any colour. For example two tone printing 
could also be achieved using this technique. 
[0076] It should be appreciated that the print head 
need not necessarily include shift registers and storage 

45 registers. Instead, the data could be passed for example 
directly to the thermal print head printing elements from 
the microprocessor chip. 

[0077] In the specific embodiment described, the 
speed of the image receiving tape is used to make a 

so determination of the speed of rotation of the motor. How- 
ever, it should be appreciated that due to gearing, the 
speed of the image receiving tape may in fact be smaller 
or larger than the actual speed of rotation of the motor. 
However, the microprocessor chip can be programmed 

55 to take into account the actual difference in speed be- 
tween the image receiving tape and the motor. 
[0078] In the specific embodiment illustrated, the 
markings on the tape are described as being parallel 
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dark lines on a lighter background. It should be appre- 
ciated that it would of course be possible to have mark- 
ings in the form of light lines on a dark background. The 
distance between successive lines witl of course de- 
pend on the required line resolution. In the preferred em- 
bodiment, a source of visible light is used as a light 
source and the light is reflected from the image receiving 
tape. However, it should be appreciated that any other 
suitable form of electromagnetic radiation can also be 
used, such as ultra violet light or infra-red radiation. Ad- 
ditionally, transmission of the electromagnetic radiation 
can be used to distinguish between the markings and 
their background. The markings described in the illus- 
trated embodiment have been shown as parallel lines 
extending perpendicular to the length of the image re- 
ceiving tape. However, the markings may take any suit- 
able form such as dots or the like, if the markings are in 
the form of lines, the lines need not extend perpendicu- 
lar to the length of the image receiving tape but may ex- 
tend at an angle thereto. 

[0079] In the embodiment illustrated in Figure 3, the 
sensor arrangement 72 is arranged downstream of the 
print head and the platen. Thus, the portion of the image 
receiving tape which passes the sensor arrangement 72 
may have an image printed thereon. It could of course 
be possible to arrange the sensor arrangement 72 up- 
stream of the print head 26 and platen 28. Thus, the im- 
age receiving tape passing the sensor arrangement 72, 
in this modification, would not have an image printed 
thereon. This latter arrangement has the advantage that 
the tape is under tension upstream of the print head 26 
and accordingly, the speed and position of the image 
receiving tape are less likely to vary. 
[0080] In the various embodiments described, the 
motor is described as being a dc motor. However, it 
should be appreciated that any other suitable type of 
motor can be used with embodiments of the present in- 
vention. 

[0081] In a modification of the present invention, the 
markings may be provided on the ink ribbon instead of 
the image receiving tape. Such an arrangement can be 
used if a sensor arrangement cannot be included in a 
position suitable for detecting markings on image re- 
ceiving tape. The speed of the ink ribbon can be used 
as a measure of the speed of the image receiving tape. 
In some embodiments of the present invention, there 
may be advantages in measuring the speed of the ink 
ribbon itself. 

[0082] In one modification of the above described em- 
bodiments, the nature of the image receiving tape is de- 
termined from the markings and the information on the 
image receiving tape is stored. The operation of the tape 
printing apparatus may be modified in accordance with 
the characteristics of the image receiving tape present 
in the tape printing apparatus. No further checks to de- 
termine the nature of the image receiving tape will be 
carried out until a condition is detected which may reflect 
a possible change in the image receiving tape. For ex- 



ample, the tape printing apparatus may be arranged to 
detect when the lid is opened. When the lid is subse- 
quently closed, the tape printing apparatus may carry 
out checks in order to determine the nature of the image 

5 receiving tape. The opening and closing of the lid may 
be detected by means of a switch connected to the mi- 
croprocessor. The switch could be, for example, closed 
when the lid was closed and open when the lid was 
opened. Alternatively, means may be provided in the 

10 cassette receiving bay to determine when a supply of 
image receiving tape has been removed and subse- 
quently replaced. If it is detected that a cassette of image 
receiving tape has been removed and replaced, then the 
checks to determine the nature of the image receiving 

15 tape can be carried out. A pressure switch may be pro- 
vided in the cassette receiving bay to determine whether 
or not a cassette of image receiving tape is present or 
absent. Such a switch would of course be connected to 
the microprocessor. 

20 

Claims 

1. A tape printing apparatus (2) for printing an image 
25 on an image receiving tape (38), the apparatus 

comprising: 

input means for receiving data defining an im- 
age to be printed on said image receiving tape 

30 (38); 

receiving means (1 8) for receiving a supply of 
said image receiving tape (38); 
printing means for printing an image on said im- 
age receiving tape (38) in accordance with the 

35 input data, said printing means being controlled 

by control means (86); 

a drive system operable to drive the image re- 
ceiving tape (38) past the printing means; and 
monitoring means for monitoring the speed of 

40 the image receiving tape (38), said monitoring 

means being arranged to detect markings (70) 
provided on said image receiving tape (38) and 
to provide a signal indicative of the speed at 
which the image receiving tape (38) moves past 

45 said printing means, said monitoring means be- 

ing connected to said control means (86) for the 
printing means whereby the printing means is 
controlled in dependence on the speed of the 
tape (38). 

50 

2. A tape printing apparatus as claimed in claim 1 , 
wherein said markings (70) are detectable with 
electromagnetic radiation and the monitoring 
means comprises a source (90) of electromagnetic 

55 radiation and a detector (92) arranged to detect 
electromagnetic radiation from said source, after 
said electromagnetic radiation from said source has 
interacted with the markings (70) on said image re- 
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ceiving tape (38). 

3. A tape printing apparatus as claimed in claim 2, 
wherein said electromagnetic radiation source (90) 
comprises a light emitting device and said detector 
(92) comprises a photo transistor. 

4. A tape printing apparatus as claimed in claim 2 or 
3, wherein a grating member (94) is arranged be- 
tween said detector (92) and the image receiving 
tape (38), said grating member (94) having at least 
one opening (96). 

5. A tape printing apparatus as claimed in claim 4, 
wherein the or each opening (96) substantially cor- 
responds in size and shape to a single marking (70). 

6. A tape printing apparatus as claimed in claim 4 or 
5, wherein said grating member (94) has a plurality 
of openings (96), the spacing between adjacent 
openings (96) of the grating member (94) being 
substantially the same as the spacing between ad- 
jacent markings (70) on the image receiving tape 
(38). 

7. A tape printing apparatus as claimed in claim 1 , 
wherein said monitoring means is operable to de- 
tect magnetic markings on said image receiving 
tape (38). 

8. A tape printing apparatus as claimed in claim 7, 
wherein said magnetic markings are defined on 
said image receiving tape (38) with magnetic ink 
and said monitoring means are arranged to detect 
said markings defined by said magnetic ink. 

9. A tape printing apparatus as claimed in claim 8, 
wherein said magnetic markings comprise a plural- 
ity of lines formed by recording flux reversals onto 
a magnetic strip on said image receiving tape (38), 
said monitoring means being arranged to detect the 
lines defined on said magnetic strip. 

1 0. A tape printing apparatus as claimed in any preced- 
ing claim, wherein at least one characteristic of the 
markings at or near an end of the image receiving 
tape (38) is changed, said monitoring means being 
arranged to provide a signal indicative of the 
change in the markings (70) to said control means 
so that an end of image receiving tape condition is 
determined by said control means. 

11. A tape printing apparatus as claimed in any one of 
claims 1 to 10, wherein the end of the image receiv- 
ing tape (38) is provided with means for resisting 
the separation from a supply reel (36) for the image 
receiving tape (38), said monitoring means being 
arranged to provide a signal indicative of the reduc- 



tion in speed of the image receiving tape (38) 
caused by said resisting means at the end of the 
image receiving tape (38) so that an end of image 
receiving tape condition is determined by said con- 
5 trol means (86). 

1 2. A tape printing apparatus as claimed in any preced- 
ing claim, wherein the markings (70) on the image 
receiving tape (38) provide information as to the 

10 characteristics of the image receiving tape (38), 
said monitoring means being arranged to detect dif- 
ferent markings (70) on different types of image re- 
ceiving tape (38) and to provide a signal indicative 
of the different markings so that the characteristics 

15 of the image receiving tape (38) are identifiable. 

13. A tape printing apparatus as claimed in claim 12, 
wherein at least one of the following parameters 
varies in dependence on the characteristics of the 

20 image receiving tape (38); 

pitch of markings; width of markings; colour of 
markings; and reflectivity of markings, 
said monitoring means being arranged to pro- 
25 vide a signal indicative of the parameters of the 

markings. 

14. A tape printing apparatus as claimed in claim 12 or 
13, wherein the characteristics of the image receiv- 

30 ing tape (38) comprise at least one of the following 
parameters: 

tape width, tape background colour, tape 
printing colour, tape length, printing energy. 

35 1 5. A tape printing apparatus as claimed in any one of 
claims 1 2 to 1 4, wherein said control means (86) is 
arranged to control the operation of the tape printing 
apparatus (2) in accordance with the identified tape 
characteristics. 

40 

1 6. A tape printing apparatus as claimed in any preced- 
ing claim, wherein the drive system is arranged to 
drive the image receiving tape (38) backwards after 
a first image has been printed thereon, and when 

45 the image receiving tape (38) is driven forwards 
again by the drive system a second image is printed 
on the image receiving tape (38) overlying the first 
image, the markings on the image receiving tape 
being used to position the image receiving tape (38) 

so so that the first and second images overlie one an- 
other. 

17. A tape printing apparatus as claimed in claim 16, 
wherein counting means are provided for counting 

55 the number of markings (70) which pass a given lo- 
cation when the image receiving tape (38) is driven 
past the printing means in the forwards direction 
and for counting the number of markings (70) which 
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pass the given location when the image receiving 
tape (38) is driven backwards, said counting means 
being arranged to stop the driving of the image re- 
ceiving tape (38) in the backwards direction by the 
drive system when the number of markings (70) 
which have passed the given location is substan- 
tially equal to the number of markings counted when 
the image receiving tape (38) is driven past the 
printing means in the forwards direction. 

18. A tape printing apparatus as claimed in any preced- 
ing claim, wherein said printing means comprises a 
thermal print head (26) having a group of printing 
elements to which pixel data defining the image to 
be printed is passed sequentially on a group-by- 
group basis by the control means (86), said groups 
being sequentially printed adjacent one another in 
the direction of movement of the image receiving 
tape (38). 

19. A tape printing apparatus as claimed in claim 18, 
wherein the sequential printing of the image on the 
image receiving tape (38) is controlled by the con- 
trol means (86) in dependence on the speed of the 
image receiving tape (38). 

20. A tape printing apparatus as claimed in any preced- 
ing claim, wherein said drive system comprises a 
dc motor (50). 

21. A tape printing apparatus as claimed in claim 20, 
wherein speed control means are provided to con- 
trol the speed of rotation of the motor (50) to be at 
an approximately constant level, the speed control 
means being coupled to said monitoring means, 
whereby the speed of the motor is controlled in de- 
pendence on the detected speed of the image re- 
ceiving tape (38). 

22. A tape printing apparatus as claimed in claim 21 , 
wherein said speed control means control the 
speed of rotation of the motor (50) to maintain the 
approximately constant level by applying a maxi- 
mum drive to the motor (50) if the speed of the im- 
age receiving tape (38) detected by the monitoring 
means falls below a first predetermined value, no 
drive if the speed of the image receiving tape (38) 
exceeds a second predetermined value and a linear 
drive versus speed characteristic if the speed of the 
image receiving tape (38) is between the first and 
second predetermined values. 

23. A tape printing apparatus as claimed in any preced- 
ing claim, wherein said monitoring means is ar- 
ranged to detect when a supply (36) of image re- 
ceiving tape (38) is not present and to provide a sig- 
nal indicative thereof. 



24. A tape printing apparatus as claimed in any preced- 
ing claim, wherein said monitoring means is ar- 
ranged upstream of said printing means. 

5 25. A supply (36) of image receiving tape (38) arranged 
for use in a tape printing apparatus (2) so that the 
image receiving tape (38) can be driven past a print 
location (30) and an image printed thereon, the im- 
age receiving tape (38) comprising a continuous 

10 printing layer having a top printing surface for re- 
ceiving a printed image and a rear adhesive surface 
and a continuous backing layer removable to un- 
cover the rear adhesive surface of the top printing 
layer, the image receiving tape (38) carrying along 

is its length regularly spaced detectable markings (70) 
to provide an indication of the speed at which the 
image receiving tape is driven past the printing lo- 
cation (30), in combination with a tape printing ap- 
paratus as claimed in any one of claims 1 to 24. 

20 

Patentanspruche 

1. Banddruckgerat (2) zum Drucken eines Bilds auf 
25 ein bildaufnehmendes Band (38), umfassend: 

eine Eingabeeinrichtung zur Aufnahme von 
Daten, die ein Bild definieren, das auf das bild- 
aufnehmende Band (38) gedruckt werden soil; 
30 - eine Aufnahmeeinrichtung (18) zur Aufnahme 
eines Vorrats an bildaufnehmendem Band (38); 
eine Druckeinrichtung zum Drucken eines Bilds 
auf das bildaufnehmende Band (38) gemaB 
den Eingabedaten, wobei die Druckeinrichtung 
35 von einer Steuereinrichtung (86) gesteuert 

wird; 

ein Antriebssystem, das so eingesetzt werden 
kann, daG es das bildaufnehmende Band (38) 
an der Druckeinrichtung vorbeifuhrt; und 
40 - eine Uberwachungseinrichtung zur Oberwa- 
chung der Geschwindigkeit des bildaufneh- 
menden Bands (38), wobei die Uberwachungs- 
einrichtung so angeordnet ist, daB sie Markie- 
rungen (70) erfaBt, die auf dem bildaufnehmen- 
45 den Band (38) bereitgestellt sind, und ein Si- 

gnal liefert, das die Geschwindigkeit anzeigt, 
mit der sich das bildaufnehmende Band (38) an 
der Druckeinrichtung vorbeibewegt, wobei die 
Oberwachungseinrichtung an die Steuerein- 
50 richtung (86) fur die Druckeinrichtung ange- 

schlossen ist, so daft die Druckeinrichtung in 
Abhangigkeit von der Geschwindigkeit des 
Bands (38) gesteuert wird. 

55 2. Banddruckgerat nach Anspruch 1 , wobei die Mar- 
kierungen (70) mit elektromagnetischer Strahlung 
erfaGbar sind und die Uberwachungseinrichtung ei- 
ne Quelle (90) elektromagnetischer Strahlung und 
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einen Detektor (92) umfaBt, der so angeordnet ist, 
daB er die elektromagnetische Strahlung aus der 
Quelle erfaBt, nachdem die elektromagnetische 
Strahlung aus der Quelle mit den Markierungen 
(70) auf dem bildaufnehmenden Band (38) in Wech- 
selwirkung getreten ist. 

3. Banddruckgerat nach Anspruch 2, wobei die elek- 
tromagnetische Strahlungsquelle (90) eine lichte- 
mittierende Vorrichtung umfaBt, und der Detektor 
(92) einen Phototransistor umfaBt. 

4. Banddruckgerat nach Anspruch 2 Oder 3, in dem 
ein Gitterelement (94) zwischen dem Detektor (92) 
und dem bildaufnehmenden Band (38) angeordnet 
ist, wobei das Gitterelement (94) wenigstens eine 
Offnung (96) aufweist. 

5. Banddruckgerat nach Anspruch 4, wobei die eine 
Oder die jeweilige Offnung (96) in GroBe und Form 
im wesentlichen einer Einzeimarkierung (70) ent- 
spricht. 

6. Banddruckgerat nach Anspruch 4 Oder 5, wobei das 
Gitterelement (94) mehrere Offnungen (96) auf- 
weist, wobei der Abstand zwischen benachbarten 
Offnungen (96) des Gitterelements (94) im wesent- 
lichen der gleiche ist wie der Abstand zwischen be- 
nachbarten Markierungen (70) auf dem bildaufneh- 
menden Band (38). 

7. Banddruckgerat nach Anspruch 1 , wobei die Uber- 
wachungseinrichtung so eingesetzt werden kann, 
daB sie magnetische Markierungen auf dem bild- 
aufnehmenden Band (38) erfaBt. 

8. Banddruckgerat nach Anspruch 7, wobei die ma- 
gnetischen Markierungen auf dem bildaufnehmen- 
den Band (38) mit magnetischer Farbe definiert 
werden und die Oberwachungseinrichtung so ange- 
ordnet ist, daB sie die durch die magnetische Farbe 
definierten Markierungen erfaBt. 

9. Banddruckgerat nach Anspruch 8, wobei die ma- 
gnetischen Markierungen mehrere Linien umfas- 
sen, die durch Aufzeichnen von FluBumkehrungen 
auf einen Magnetstreifen auf dem bildaufnehmen- 
den Band (38) gebildet werden, wobei die Uberwa- 
chungseinrichtung so angeordnet ist, daB sie die 
auf dem Magnetstreifen definierten Linien erfaBt. 

10. Banddruckgerat nach einem der vorstehenden An- 
spruche, wobei sich wenigstens eine Eigenschaft 
der Markierungen am Ende Oder gegen Ende des 
bildaufnehmenden Bands (38) andert, wobei die 
Oberwachungseinrichtung so angeordnet ist, daB 
ein Signal an die Steuereinrichtung abgegeben 
wird, das die Anderung der Markierungen (70) an- 



zeigt, so daB der Endzustand des bildaufnehmen- 
den Bands durch die Steuereinrichtung festgestellt 
wird. 

s 11. Banddruckgerat nach einem der Anspruche 1 bis 
10, wobei das Ende des bildaufnehmenden Bands 
(38) mit einer Einrichtung versehen ist, die der Ab- 
losung von einer Vorratsspule (36) fur das bildauf- 
nehmende Band (38) widersteht, wobei die Uber- 

w wachungseinrichtung so angeordnet ist, daB ein Si- 
gnal erzeugt wird, das die durch die Widerstands- 
einrichtung am Ende des bildaufnehmenden Bands 
(38) hervorgerufene Geschwindigkeitsabnahme 
des bildaufnehmenden Bands (38) anzeigt, so daB 

is der Endzustand des bildaufnehmenden Bands 
durch die Steuereinrichtung (86) festgestellt wird. 

12. Banddruckgerat nach einem der vorstehenden An- 
spruche, wobei die Markierungen (70) auf dem bild- 

20 aufnehmenden Band (38) Informationen uber die 
Eigenschaften des bildaufnehmenden Bands (38) 
liefern, wobei die Oberwachungseinrichtung so an- 
geordnet ist, daB sie unterschiedliche Markierun- 
gen (70) auf unterschiedlichen Typen des bildauf- 

25 nehmenden Bands (38) erkennt und ein Signal lie- 
fert, das die unterschiedlichen Markierungen an- 
zeigt, so daB die Eigenschaften des bildaufneh- 
menden Bande (38) identifizierbar sind. 

30 13. Banddruckgerat nach Anspruch 12, wobei wenig- 
stens einer der folgenden Parameter in Abhangig- 
keit der Eigenschaften des bildaufnehmenden 
Bands(38) variiert: 

35 Abstand der Markierungen; Breite der Markie- 

rungen, Farbe der Markierungen; und Reflexi- 
onsvermogen der Markierungen; 
wobei die Oberwachungseinrichtung so ange- 
ordnet ist, daB sie ein Signal liefert, das die Pa- 

40 rameter der Markierungen angibt. 

14. Banddruckgerat nach Anspruch 12 Oder 13, wobei 
die Eigenschaften des bildaufnehmenden Bands 
(38) wenigstens einen der folgenden Parameter 

45 umfassen: 

Bandbreite, Bandhintergrundfarbe, Banddruckfar- 
be, Bandlange, Druckenergie. 

15. Banddruckgerat nach einem der Anspruche 12 bis 
so 1 4, wobei die Steuereinrichtung (86) so angeordnet 

ist, daB sie den Betrieb des Banddruckgerats (2) 
gemaB den identifizierten Bandeigenschaften steu- 
ert. 

55 16. Banddruckgerat nach einem der vorstehenden An- 
spruche, wobei das Antriebssystem so angeordnet 
ist, daB es das bildaufnehmende Band (38) zuruck- 
fahrt, nachdem ein erstes Bild darauf gedruckt wor- 
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den ist, und wenn das bildaufnehmende Band (38) 
durch das Antriebssystem wieder vorwartsgefahren 
wird, ein zweites Bitd auf das bildaufnehmende 
Band (38) gedruckt wird, das uber dem ersten Bild 
liegt, wobei die Markierungen auf dem bildaufneh- 
menden Band dazu dienen, das bildaufnehmende 
Band (38) so zu position ieren, daf3 erstes und zwei- 
tes Bild ubereinander zu liegen kommen. 

17. Banddruckgerat nach Anspruch 16, wobei eine 
Zahleinrichtung zum Zahlen der Zahl der Markie- 
rungen (70) bereitgestellt ist, die eine bestimmte 
Stelle passieren, wenn das bildaufnehmende Band 
(38) in Vorwartsrichtung an der Druckeinrichtung 
vorbeigefuhrt wird, sowie zum Zahlen der Zahl der 
Markierungen (70), die diese bestimmte Stelle pas- 
sieren, wenn das bildaufnehmende Band (38) zu- 
ruckgefahren wird, wobei die Zahleinrichtung so an- 
geordnet ist, daf3 sie den Antrieb des bildaufneh- 
menden Bands (38) durch das Antriebssystem in 
Ruckwartsrichtung anhalt, wenn die Zahl der Mar- 
kierungen (70), die diese bestimmte Stelle passiert 
haben, im wesentlichen gleich der Zahl der Markie- 
rungen ist, die gezahlt werden, wenn das bildauf- 
nehmende Band (38) in Vorwartsrichtung an der 
Druckeinrichtung vorbeigefuhrt wird. 

18. Banddruckgerat nach einem der vorstehenden An- 
spruche, wobei die Druckeinrichtung einen Ther- 
modruckkopf (26) mit einer Gruppe von Druckele- 
menten umfaBt, an die Pixel-Daten, die das zu druk- 
kende Bild definieren, nacheinander auf gruppen- 
weiser Basis durch die Steuereinrichtung (86) wei- 
tergegeben werden, wobei die Gruppen nacheinan- 
der und einander benachbart in Bewegungsrich- 
tung des bildaufnehmenden Bands (38) gedruckt 
werden. 

19. Banddruckgerat nach Anspruch 18, wobei das auf- 
einanderfolgende Drucken des Bilds auf das bild- 
aufnehmende Band (38) in Abhangigkeit von der 
Geschwindigkeit des bildaufnehmenden Bands 
(38) von der Steuereinrichtung (86) gesteuert wird. 

20. Banddruckgerat nach einem der vorstehenden An- 
spruche, wobei das Antriebssystem einen Gleich- 
strommotor (50) umfaBt. 

21. Banddruckgerat nach Anspruch 20, wobei eine Ge- 
schwindigkeitssteuereinrichtung bereitgestellt ist, 
urn die Drehgeschwindigkeit des Motors (50) so zu 
steuern, daB sie bei ungefahr konstantem Niveau 
ist, wobei die Geschwindigkeitssteuereinrichtung 
mit der Uberwachungseinrichtung verbunden ist, so 
daB die Geschwindigkeit des Motors in Abhangig- 
keit von der erfaBten Geschwindigkeit des bildauf- 
nehmenden Bands (38) gesteuert wird. 



22. Banddruckgerat nach Anspruch 21, wobei die Ge- 
schwindigkeitssteuereinrichtung die Drehge- 
schwindigkeit des Motors (50) zur Aufrechterhal- 
tung des ungefahr konstanten Niveaus dadurch 

5 steuert, daB ein Maximalantrieb an den Motor (50) 
angelegt wird, falls die durch die Uberwachungsein- 
richtung erfaBte Geschwindigkeit des bildaufneh- 
menden Bands (38) unter einen ersten vorbestimm- 
ten Wert fallt, kein Antrieb angelegt wird, falls die 

10 Geschwindigkeit des bildaufnehmenden Bands 
(38) einen zweiten vorbestimmten Wert ubersteigt, 
und eine lineare Antrieb/Geschwindigkeit-Charak- 
teristik angelegt wird, falls die Geschwindigkeit des 
bildaufnehmenden Bands (38) zwischen dem er- 

15 sten und zweiten vorbestimmten Wert liegt. 

23. Banddruckgerat nach einem der vorstehenden An- 
spruche, wobei die Uberwachungseinrichtung so 
angeordnet ist, daB sie erfaBt, wenn kein Vorrat (36) 

20 an bildaufnehmendem Band (38) vorhanden ist, 
und ein Signal liefert, das dies anzeigt. 

24. Banddruckgerat nach einem der vorstehenden An- 
spruche, wobei die Uberwachungseinrichtung vor 

25 der Druckeinrichtung angeordnet ist. 

25. Vorrat (36) an bildaufnehmendem Band (38), der fur 
den Einsatz in einem Banddruckgerat (2) so ange- 
ordnet ist, daB das bildaufnehmende Band (38) an 

30 einem Druckort (30) vorbeigefuhrt und ein Bild dar- 
auf gedruckt werden kann, wobei das bildaufneh- 
mende Band (38) eine zusammenhangende Druck- 
schicht mit einer obenliegenden Druckflache zur 
Aufnahme eines gedruckten Bilds und eine ruck- 

35 wartige haftende Oberflache sowie eine zusam- 
menhangende Tragerschicht umfaBt, die sich ab- 
ziehen laBt, um die ruckwartige haftende Oberfla- 
che der obenliegenden Druckschicht freizugeben, 
wobei das bildaufnehmende Band (38) uber seine 

40 Lange in regelmaBigen Abstanden erfaBbare Mar- 
kierungen (70) tragt, um eine Anzeige der Ge- 
schwindigkeit bereitzustellen, mit der das bildauf- 
nehmende Band am Druckort (30) vorbeigefuhrt 
wird, in Kombination mit einem Banddruckgerat 

45 nach einem der Anspruche 1 bis 24. 



Revendications 

so 1. Appareil (2) d'impression sur bande destine a im- 
primer une image sur une bande (38) de reception 
d'image, Pappareil comportant : 

un moyen d'entree destine a recevoir des don- 
55 nees definissant une image devant etre impri- 

mee sur ladite bande (38) de reception 
d'image ; 

un moyen de reception (18) destine a recevoir 
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une provision de ladite bande (38) de reception 
d'image ; 

un moyen d'impression destine a imprimer une 
image sur ladite bande (38) de reception d'ima- 
ge en conformite avec les donnees d'entree, le- 
dit moyen d'impression etant commande par un 
moyen de commande (86) ; 
un systeme d'entraTnement pouvant etre ac- 
tionne pour entratner la bande (38) de recep- 
tion d'image en la faisant passer par le moyen 
d'impression ; et 

un moyen de contrdle destine a contrdler la Vi- 
tesse de la bande (38) de reception d'image, 
ledit moyen de contrdle etant agence de facon 
a detecter des reperes (70) situes sur ladite 
bande (38) de reception d'image et a produire 
un signal representatif de la vitesse a laquelle 
la bande (38) de reception d'image passe par 
ledit moyen d'impression, ledit moyen de con- 
trdle etant connecte audit moyen de comman- 
de (86) du moyen d'impression, grace a quoi le 
moyen d'impression est commande en fonction 
de la vitesse de la bande (38). 

2. Appareil d'impression sur bande selon la revendi- 
cation 1 , dans lequel lesdits reperes (70) peuvent 
etre detectes a I'aide d'un rayonnement electroma- 
gnetique et le moyen de contrdle comporte une 
source (90) de rayonnement electromagnetique et 
un detecteur (92) agence de facon a detecter un 
rayonnement Electromagnetique provenantde ladi- 
te source, apres que ledit rayonnement electroma- 
gnetique provenant de ladite source a interagi avec 
les reperes (70) situes sur ladite bande (38) de re- 
ception d'image. 

3. Appareil d'impression sur bande selon la revendi- 
cation 2, dans lequel ladite source (90) de rayonne- 
ment electromagnetique comporte un dispositif 
d'emission de lumiere et ledit detecteur (92) com- 
porte un photo-transistor. 

4. Appareil d'impression sur bande selon la revendi- 
cation 2 ou 3, dans lequel un element a reseau (94) 
est agence entre ledit detecteur (92) et la bande 
(38) de reception d'image, ledit element a reseau 
(94) ayant au moins une ouverture (96). 

5. Appareil d'impression sur bande selon la revendi- 
cation 4, dans lequel la ou chaque ouverture (96) 
correspond sensiblement, en dimension et forme, 
a un repere unique (70). 

6. Appareil d'impression sur bande selon la revendi- 
cation 4 ou 5, dans lequel ledit element a reseau 
(94) presente plusieurs ouvertures (96), I'ecarte- 
ment entre des ouvertures adjacentes (96) de I'ele- 
ment a reseau (94) etant sensiblement identique a 



I'ecartement entre des reperes adjacents (70) sur 
la bande (38) de reception d'image. 

7. Appareil d'impression sur bande selon la revendi- 
5 cation 1 , dans lequel ledit moyen de contrdle peut 
etre mis en oeuvre pour detecter des reperes ma- 
gnetiques sur ladite bande (38) de reception d'ima- 
ge. 

10 8. Appareil d'impression sur bande selon la revendi- 
cation 7, dans lequel lesdits reperes magnettques 
sont definis sur ladite bande (38) de reception 
d'image avec une encre magn§tique et ledit moyen 
de contrdle est agence de facon a detecter lesdits 

15 reperes definis par ladite encre magnetique. 

9. Appareil d'impression sur bande selon la revendi- 
cation 8, dans lequel lesdits reperes magnetiques 
comprennent plusieurs lignes formees par Penre- 

20 gistrement diversions de flux sur un ruban magne- 
tique sur ladite bande (38) de reception d'image, le- 
dit moyen de contrdle etant agenc6 de facon a de- 
tecter les lignes definies sur ledit ruban magneti- 
que. 

25 

10. Appareil d'impression sur bande selon Tune quel- 
conque des revendications precedentes, dans le- 
quel au moins une caracteristique des reperes a, 
ou a proximite de, une extremite de la bande (38) 

30 de reception d'image est modifiee, ledit moyen de 
contrdle etant agence de facon a foumir audit 
moyen de commande un signal representatif de la 
modification des reperes (70) afin qu'un etat de fin 
de bande de reception d'image soit determine par 

35 ledit moyen de commande. 

11. Appareil d'impression sur bande selon Tune quel- 
conque des revendications 1 a 1 0, dans lequel la 
fin de la bande (38) de reception d'image est pour- 

40 vue d'un moyen destine a resister a la separation 
d'une bobine debitrice (36) pour la bande (38) de 
reception d'image, ledit moyen de contrdle etant 
agence de facon a produire un signal representatif 
de la diminution de la vitesse de la bande (38) de 

45 reception d'image provoquee par ledit moyen a re- 
sistance a la fin de la bande (38) de reception d'ima- 
ge afin qu'un etat de fin de bande de reception 
d'image soit determine par ledit moyen de comman- 
de (86). 

50 

12. Appareil d'impression sur bande selon Tune quel- 
conque des revendications precedentes, dans le- 
quel les reperes (70) sur la bande (38) de reception 
d'image procurent une information concernant les 

55 caracteristiques de la bande (38) de reception 
d'image, lesdits moyens de contrdle etant agences 
de facon a detecter differents reperes (70) sur dif- 
ferents types de bande (38) de reception d'image 
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et a produire un signal representatif des differents 
reperes afin que les caracteristiques de la bande 
(38) de reception d'image soient identifiables. 

13. Appareil d'impression sur bande selon la revendi- 
cation 1 2, dans lequel au moins I'un des parametres 
suivants varie en fonction des caracteristiques de 
la bande (38) de reception d'image : 

le pas des reperes ; la largeur des reperes ; la 
couleur des reperes ; et la reflectivite des repe- 
res, 

ledit moyen de contrdle etant agence de facon 
a produire un signal representatif des parame- 
tres des reperes. 

14. Appareil d'impression sur bande selon la revendi- 
cation 1 2 ou 1 3, dans lequel les caracteristiques de 
la bande (38) de reception d'image comprennent au 
moins Tun des parametres suivants : 

la largeur de la bande, la couleur de fond de 
la bande, la couleur d'impression sur la bande, la 
longueur de la bande, I'energie d'impression. 

15. Appareil d'impression sur bande selon Tune quel- 
conque des revendications 12 a 14, dans lequel le- 
dit moyen de commande (86) est agence de facon 
a commander le fonctionnement de I'appareil (2) 
d'impression sur bande en fonction des caracteris- 
tiques identifiees de la bande. 

16. Appareil d'impression sur bande selon I'une quel- 
conque des revendications precedentes, dans le- 
quel le systeme d'entrainement est agence de fa- 
con a entrainer la bande (38) de reception d'image 
vers I'arriere apres qu'une premiere image a ete im- 
primee sur elle, et lorsque la bande (38) de recep- 
tion d'image est entraTnee de nouveau vers I'avant 
par le systeme d'entrainement, une deuxieme ima- 
ge est imprimee sur la bande (38) de reception 
d'image, recouvrant la premiere image, les reperes 
situes sur la bande de reception d'image etant uti- 
lises pour positionner la bande (38) de reception 
d'image afin que les premiere et seconde images 
soient superposees I'une a I'autre. 

17. Appareil d'impression sur bande selon la revendi- 
cation 16, dans lequel des moyens de comptage 
sont prevus pour compter le nombre de reperes 
(70) qui passent par un emplacement donne lors- 
que la bande (38) de reception d'image est entraT- 
nee de facon a passer par le moyen d'impression 
dans le sens vers I'avant, et pour compter le nombre 
de reperes (70) qui passent par Templacement don- 
ne lorsque la bande (38) de reception d'image est 
entraTnee vers I'arriere, lesdits moyens de compta- 
ge etant agences de facon a arreter I'entraTnement 
de la bande (38) de reception d'image dans le sens 



vers I'arriere par le systeme d'entrainement lorsque 
le nombre de reperes (70) qui sont passes par Tern- 
placement donne est sensiblement egal au nombre 
de reperes comptes lorsque la bande (38) de recep- 
5 tion d'image est entraTnee de facon a passer par le 
moyen d'impression dans le sens vers I'avant. 

18. Appareil d'impression sur bande selon I'une quel- 
conque des revendications precedentes, dans le- 

10 quel ledit moyen d'impression comprend une tete 
d'impression thermique (26) ayant un groupe d'ele- 
ments d'impression auxquels des donnees de 
pixels definissant I'image devant etre imprimee sont 
transmises sequentiellement sur une base groupe 

15 par groupe par le moyen de commande (86), lesdits 
groupes etant imprimes sequentiellement de facon 
a etre adjacents les uns aux autres dans la direction 
du mouvement de la bande (38) de reception d'ima- 
ge. 

20 

19. Appareil d'impression sur bande selon la revendi- 
cation 18, dans lequel I'impression sequentielle de 
i'image sur la bande (38) de reception d'image est 
commandee par le moyen de commande (86) en 

25 fonction de la Vitesse de la bande (38) de reception 
d'image. 

20. Appareil d'impression sur bande selon i'une quel- 
conque des revendications precedentes, dans le- 

30 quel ledit systeme d'entraTnement comprend un 
moteur (50) a courant continu. 

21. Appareil d'impression sur bande selon la revendi- 
cation 20, dans lequel des moyens de reglage de 

35 vitesse sont prevus pour regler a un niveau approxi- 
mativement constant la vitesse de rotation du mo- 
teur (50), les moyens de reglage de vitesse etant 
couples audit moyen de contrdle, grace a quoi la 
vitesse du moteur est reglee en fonction de la vites- 

40 se detectee de la bande (38) de reception d'image. 

22. Appareil d'impression sur bande selon la revendi- 
cation 21 , dans lequel lesdits moyens de reglage 
de vitesse reglent la vitesse de rotation du moteur 

45 (50) afin de maintenir le niveau approximativement 
constant en appliquant une attaque maximale au 
moteur (50) si la vitesse de la bande (38) de recep- 
tion d'image detectee par le moyen de contrdle des- 
cend en dessous d'une premiere valeur predeter- 

50 minee, aucune attaque si la vitesse de la bande (38) 
de reception d'image depasse une seconde valeur 
predeterminee et une attaque lineaire en fonction 
de la caracteristique de vitesse si la vitesse de la 
bande (38) de reception d'image est comprise entre 

55 les premiere et seconde valeurs predetermines. 

23. Appareil d'impression sur bande selon I'une quel- 
conque des revendications precedentes, dans le- 
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quel ledit moyen de controle est agence de facon a 
detecter lorsqu'une provision (36) de bande (38) de 
reception d'image n'est pas pr6sente et a produire 
un signal qui en est representatif. 

5 

24. Appareil d'impression sur bande selon Tune quel- 
conque des revendications precedentes, dans le- 
quel ledit moyen de controle est agenc6 en amont 
dudit moyen d'impression. 

10 

25. Alimentation (36) en bande (38) de reception d'ima- 
ge agenc6e pour une utilisation dans un appareil 
(2) d'impression sur bande afin que la bande (38) 
de reception d'image puisse etre entrained de facon 

a passer par un emplacement d'impression (30) et 15 
qu'une image soit imprimee sur elle, la bande (38) 
de reception d'image comportant une couche con- 
tinue d'impression ayant une surface supSrieure 
d'impression destined a recevoir une image impri- 
mee et une surface arriere adhesive et une couche 20 
dorsale continue pouvant etre enlevSe pour decou- 
vrir la surface arriere adhesive de la couche sup6- 
rieure d'impression, la bande (38) de reception 
d'image portant sur sa longueur des reperes (70) 
pouvant etre detected, espaces regulierement afin 25 
de fournir une indication de la vitesse a laquelle la 
bande de reception d'image est entrained de facon 
a passer par I'emplacement d'impression (30), en 
combinaison avec un appareil d'impression sur 
bande selon Tune quelconque des revendications 30 
1 a 24. 
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